Notes on the morphology, ecology and distribution of Quisqualis parviflora (Combretaceae)
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Mpumalanga, but, as previously stated, this specimen has since been identified as C. edwardsii. It is quite remarkable that a locally common and prominent plant like Q. parviflora, first collected in the early 1860s at Umdloti near Durban, by W.T. Gerrard (Gerrard 24 in TCD, K), has seemingly never been collected in fruit. According to Carr (1988) , the wellknown botanist H.B. Nicholson only saw flower and fruit after 17 years of weekly field excursions in southern KwaZulu-Natal; although if any herbarium specimens of fruiting material were collected by him, their whereabouts are unknown. Other active field botanists, for example Tony Abbott at the Umtamvuna Nature Reserve , G. Grieve, G. Nichols and D. Styles (all pers. comm.) and the author (until recently), have not encountered fruit in the field, further confirming its apparent rarity. Jordaan et al. (2011) hinted that the paucity of flowering (and by implication fruiting) material for Q. parviflora in herbaria may be because the flowers are inconspicuous and borne in the canopy of tall forest trees well out of the reach of plant collectors. Hence, they highlighted the need for more field observations on the flowering and reproductive behaviour of the species.
This note aims to present the first irrefutable description of the fruit of Q. parviflora, to refine the most recent published habitat and distribution descriptions and to suggest that it may be one of a number of local liana species apparently increasing in abundance and biomass as recorded elsewhere in a number of studies in Neotropical forests (Schnitzer & Bongers 2011) .
Methods
Herbarium specimens of Q. parviflora, as well as taxa with which it could have been confused, were examined in the KwaZulu-Natal Herbarium (NH), the Bews Herbarium (NU), the Ward Herbarium (UDW), the Hugh Nicholson and Tony Abbott Herbarium (PCE) and the National Herbarium, Pretoria (PRE). Herbarium codes follow Index Herbariorum (Thiers continuously updated) . Quisqualis parviflora specimens are listed geographically in the section 'Specimens examined' by degree and quarter degree and then in date order (oldest to newest). Specimens seen on the Aluka Library website, http://www. jstor.org/, are distinguished by the code e!. The specimen from Mariepskop (Van der Schijff 6043 in PRU) that was illustrated in Carr (1986) , and originally identified as Q. parviflora, was examined by A.E. van Wyk at PRU. In addition, the author made two collections of fruiting material under KwaZulu-Natal Wildlife permit number OP 833/2018, and has made anecdotal observations of and photographed this species on a number of occasions over the last 20 years. Other field botanists were also consulted in preparing this note.
Ethical considerations
This article followed all ethical standards for research without direct contact with human or animal subjects.
Results

Distribution and habitat
At times herbarium collections of Q. parviflora have been confused with C. edwardsii, Combretum bracteosum (Hochst.)
Engl. & Diels and an undescribed species of Combretum from Maputaland in north-eastern KwaZulu-Natal (Boon 2010 ). These species are, like Q. parviflora, woody lianas or scandent, multi-stemmed shrubs. Erroneous identifications are not unexpected given that sterile, dried specimens of all these taxa are similar. However, herbarium or field identifications of sterile specimens can be confirmed, for example, by observing the dense, short, reddish-brown hairs on the twigs and leaves and red-brown scales (visible with a 10 × lens) on the abaxial leaf surfaces of C. edwardsii; the grey branchlets, glutinous leaves and samaras, scales invisible with a 10 × lens, lack of long hairs and modified petiole bases of the undescribed Maputaland Combretum; and the often distinctly apiculate leaves lacking scales, shorter and sparser indumentum, pale twigs and some petiole bases modified as recurved hooks in C. bracteosum. In contrast, Q. parviflora lacks scales, has minute whitish, clear glands just discernible with a 10 × lens, relatively sparse, longish hairs on leaves and new growth, recurved petiole bases modified for climbing and the young woody parts are redbrown. Combretum edwardsii has dimorphic leaves , and leaves at the base of the plant, for example those on coppice shoots, can be superficially very similar to that of Q. parviflora, but the latter lacks the leaf scales of the former. 50 m above sea level. Unfortunately, the forest at this site is now rather degraded and it is unsafe to visit. Another specimen (M.J. McKen 41 in NH) was collected at Umdloti, Durban, where the elevation is again approximately 50 m above sea level. This may also be the locality of the type specimen, but there is insufficient information available to confirm this.
It is noteworthy to reflect that although Q. parviflora may be locally common, it has only been collected at about a dozen forests or forest complexes (see section 'Specimens examined'). At Durban, the species seems to be essentially confined to old scarp forest, almost always in association with gorges and scree slopes. Quisqualis parviflora also seems to be absent from apparently suitable scarp forest sites at Durban, for example Giba Gorge (Winston Park/St. Helier) and Tanglewood Nature Reserves (Kloof/Motala Farm). Eeley et al. (1999) modelled forest distribution in KwaZulu-Natal in response to climate change and concluded that areas currently occupied by scarp forest may well have acted as refugia for more temperate Afromontane forest during the last glacial maximum (ca. 18 000 BP). The modern pattern of occurrence and habitat preference of Q. parviflora and its very limited ability to reproduce sexually and disperse to new sites suggest that the species may have been reduced to scarp forest climate refugia by the last glacial maximum. Given how few fruits it produces, it has presumably subsequently been unable to spread from disjunct scarp forest sites in the warmer, wetter climate of the Holocene. This may have future conservation implications for a species currently listed as Least Concern in the Red List of South African Plants (Foden & Potter 2005) .
Fruit
On 06 May 2018, five samaras were found between 3.5 m and 8.0 m from the ground on a plant of Q. parviflora growing in the Krantzkloof Nature Reserve (KNR), Durban (29°45'55.08"S 30°50'1.69"E). Two specimens were collected (Boon 128 and Boon 131, both in NH) . All samaras were five-winged and one mature fruit measured 25 mm × 20 mm (Figure 2 ). This fruit was oblong-elliptic, pale golden-brown on the wings and darker around the seedpod. A specimen with two slightly immature samaras was collected on 31 May 2018. These bright, lime-green fruit seemed to be damaged by insects and measured 25 mm × 15 mm and 23 mm × 15 mm (Figure 3) . Fruit seems to develop rapidly after flowering.
Phenology
Based on 19 flowering specimens and photograph dates, peak flowering time is March to May with one specimen flowering as early as February. This flowering period agrees with that supplied by Carr (1986) . Two flowering specimens collected in November and December may represent unseasonal flowering, although a specimen originally from the Umtamvuna Nature Reserve in southern KwaZulu-Natal, grown in Johannesburg, flowered consistently in September (Carr 1986 ).
Ecology
Anecdotal observations (P. Candotti, C. Smart and B. von Dongen pers. comm.), based on the area of tree canopy covered by robust climbers at the KNR and surrounds, suggest that the relative abundance of lianas is increasing. These observations accord with findings in a number of studies in the neotropics, but not with tropical African studies in Gabon and the Democratic Republic of Congo (Schnitzer & Bongers 2011) . According to these authors, lianas compete Source: Photo courtesy of R.G.C. Boon http://www.abcjournal.org Open Access with trees and affect tree diversity and community composition, recruitment, growth and survival and carbon storage, as well as carbon, nutrient and water fluxes in forests. Reasons for increasing liana abundance and biomass are not clear yet, but seem to involve disturbance, fragmentation, elevated atmospheric CO 2 levels and climate change (Schnitzer & Bongers 2011) . In the scarp forest at KNR, Q. parviflora, Oncinotis tenuiloba Stapf and Adenopodia spicata (E.Mey.) C.Presl seem to be the most abundant lianas (pers. obs.) and in places large areas of tree canopy are obscured by these plants (Figure 4 ). This has led to suggestions that lianas should be thinned in the protected area and in two cases outside the nature reserve landowners have killed or plan to kill lianas to protect trees. However, given the ecological importance of lianas, more studies are needed to identify the factor(s) responsible for the claimed increase of lianas in forests on Durban's scarp before resorting to such drastic action as their removal or killing. If it can be confirmed that lianas are indeed increasing, then it is most likely a symptom and should not be treated without understanding the underlying causes.
Conclusion
Quisqualis parviflora is essentially a scarp forest species currently known from about 12 forests or forest complexes. The fruit is a five-winged samara, but plants apparently only rarely reproduce sexually, if at all. This implies that it has no, or at least very limited, ability to disperse. Although Q. parviflora is currently well protected and not threatened, its long-term prospects may be less secure and proponents of liana thinning in indigenous forests should bear this in mind.
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